Introduction
Spherical tokamaks (STs) have smaller plasma volume for a given major radius relative to conventional tokamaks, leading to a higher heat flux density on the divertor plates for a given input power. Heat flux scaling is an important research topic both for extrapolation to next step devices such as NHTX and ITER and for divertor design of planned NSTX upgrades. Two standard frame rate (30Hz) infrared (IR) cameras 1 have been operated to measure heat flux both onto upper and lower divertor tiles in NSTX since 2002 2, 3 . However, due to their limit on the temporal resolution, transient events such as ELMs could not be resolved. These events are of particular interest as they can impose large amount of energy onto the plasma facing components (PFCs) in a short time scale and cause material damages.
A new high speed (1.6-6.3kHz) IR camera diagnostic has been recently installed on NSTX and has been successfully commissioned. We report the first results of heat flux measurements from the diagnostic along with technical details. Figure 2 shows the measured surface temperature and heat flux at the outer divertor tiles as a function of radius and time for an ELMy H-mode discharge. Also shown in Figure 3 is the time trace of various plasma parameters for the same time window in Figure 2 . Dα signal shows repetitive ELMs with short time scales and the rapid peaks at both the temperature and heat flux profiles reflect these ELMs. Note that both the temperature and heat flux peaks from ELMs increase in time as the plasma stored energy (W MHD ) increases. In the later stage of the time window, the temperature increase due to an ELM approaches to 400ºC, producing heat flux density of over 150MW/m 2 . Figure 4 shows profiles in a narrower time window to examine the effect of individual ELMs in more detail. It is clearly seen that 
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